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,QWURGXFWLRQ
7KHVKDGRZHFRQRP\LVQRWRQO\D5XVVLDQSKHQRPHQRQ$OOGHYHORSHGDQGGHYHORSLQJFRXQWULHVIDFLQJWKLV
SUREOHP 7KHUH DUH DFWLYLWLHV WKDW DUH GLUHFWO\ UHODWHG WR WKH VKDGRZ HFRQRP\ DQG FDQQRW EH OHJDO GUXJV DQG
UDFNHWHHULQJHWFDQGDFWLYLWLHVWKDWFDQEHOHJDORULOOHJDOGHSHQGLQJIURPULVNVDQGEHQHILWV
7KHVKDGRZHFRQRP\LVVRPHWLPHVFRQVLGHUHGDJRRGWKLQJ7KHUHDUHRSLQLRQVWKDWWKHVKDGRZHFRQRP\LQWKH
SRVW6RYLHWFRXQWULHVVXSSRUWWKHHFRQRPLFDQGVRFLDOEDODQFHDQGDOORZVWKHSRSXODWLRQVXUYLYLQJ,QRXURSLQLRQ
WKLV FKDUDFWHULVWLF RI WKH VKDGRZ HFRQRP\ LV WKHPRVW GDQJHURXV ,W PHDQV WKDW WKH FULPLQDO HFRQRPLF EHKDYLRU
EHFRPHVWKHFRQGLWLRQIRUEXVLQHVVVXUYLYDODQGWKHFLWL]HQVDQGDXWKRULWLHVDFWXDOEHKDYLRUPDUJLQDOO\UHJXODWHGE\
IRUPDOUXOHV6LJQLILFDQWLQIRUPDOVHFWRUDOORZVWRLQFUHDVHUHYHQXHVDQGWRLQYHVWDGGLWLRQDOPRQH\%XWLWLJQRUHV
WKHPDLQSXUSRVHRIWKHVRFLHW\WKHSUHVHUYDWLRQDQGGHYHORSPHQWRIKXPDQFDSLWDODQGZHOOEHLQJ
6KDGRZHFRQRP\EHFRPHVDYHU\SRSXODUREMHFWRIVWXG\QRZ7KHUHDUHPXOWLWXGHGHILQLWLRQVWKLVSKHQRPHQRQ
LQ OLWHUDWXUH +DQGERRN E\2(&' ©0HDVXULQJ WKH QRQREVHUYHG HFRQRP\ª FRQWDLQV  WHUPV:LOOLDPV 
LQGLFDWHV  WHUPV $OVR ZH VKRXOG QRWH WKH SDSHU E\ *HRUJLRX  ZKLFK H[SDQGV WKLV OLVW :H WRRN LQWR
FRQVLGHUDWLRQWKHVHVRXUFHVDQGGUHZXSDFRQMRLQWOLVWFRQWDLQLQJGHILQLWLRQVDOWHUQDWHDXWRQRPRXVEODFNFDVK
FDVKLQKDQG FODQGHVWLQH FRQFHDOHG FRUUXSW FRXQWHU FRYHUW GXDO HYHU\GD\ JKHWWR JUH\ KLGGHQ KRXVHKROG
LOOHJDO LOOHJLWLPDWH LQIRUPDO LQYLVLEOH LUUHJXODUPDUJLQDOPRRQOLJKW QRQREVHUYHG QRQRIILFLDO RFFXOW RIIWKH
ERRNVRWKHUSDUDOOHOSHULSKHUDOSUHFDULRXVVHFRQGVHFRQGDU\VHFUHWVKDGRZVXEPHUJHGVXEWHUUDQHDQWZLOLJKW
XQGHUJURXQG XQGHUZDWHU XQH[SRVHG XQREVHUYHG XQRIILFLDO XQRUJDQL]HG XQUHFRUGHG XQUHJXODWHG XQUHSRUWHG
XQVDQFWLRQHGXQWD[HG0DQ\VWXGLHVKDYHEHHQDOVRGHYRWHGWRFODVVLILFDWLRQDQGW\SLQJRIWKHVHDFWLYLWLHVDPRQJ
ZKLFKZHFDQQRWIDLOWRPHQWLRQWKHUHVHDUFKHVE\(/)HLJH
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+\SRWKHVLV RI WKH VWXG\ WKH VKDGRZ HFRQRP\ KDV YDULDEOH HIIHFWV RQ WKH OHYHO DQG TXDOLW\ RI OLIH ,W HIIHFWV
SRVLWLYHO\ RQ WKH OHYHO RI OLIH DV VKDGRZ LQFRPH LQFUHDVHG WRWDO UHYHQXHV %XW LW FDQ LPSDFW QHJDWLYHO\ RQ WKH
TXDOLW\RIOLIHTXDOLW\RIZRUNLQJOLIHKHDOWKVDIHW\HWF7KXVWKHUHODWLRQVKLSEHWZHHQJURZWKRIOLIHOHYHODQG
TXDOLW\RIOLIHGHSHQGVIURPWKHOHYHORIWKHVKDGRZHFRQRP\
5HYLHZWKHPRGHOVUHIOHFWLQJVKDGRZHFRQRP\¶VHIIHFWRQTXDOLW\RIOLIH
'HWHUPLQDWLRQRIWKHVKDGRZHFRQRP\LVFRPSOLFDWHGE\VHYHUDOIDFWRUVFRPSOH[LW\DVVHVVPHQWVPXOWLSOLFLW\RI
VKDGRZDFWLYLW\$OVRGLIIHUHQWPHWKRGVSURYLGHRYHUVWDWHGRUXQGHUVWDWHGUHVXOWV
9DULRXVPHWKRGVRIPHDVXULQJWKHVL]HRIWKHVKDGRZHFRQRP\FDQEHGLYLGHGLQWRWKUHHDSSURDFKHV
'LUHFWDSSURDFK
7KLVLVPLFURDSSURDFKLQZKROH'LUHFWDSSURDFKLQFOXGHV
x WD[DXGLWLQJ
x VXUYH\VDQGRWKHUUHVHDUFKHVEDVHGRQYROXQWDU\UHSOLHV
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x WKHPHWKRGXVLQJGLIIHUHQFHVEHWZHHQLQFRPHDQGH[SHQGLWXUHVWDWLVWLFV
x WKHPHWKRGXVLQJGLIIHUHQFHVEHWZHHQRIILFLDOO\PHDVXUHGDQGDFWXDOSDUWLFLSDWLRQUDWHV
x WKHWUDQVDFWLRQVPHWKRG
x WKHPRQHWDU\PHWKRGV
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x WKH SK\VLFDO LQSXWPHWKRG EDVHG RQ GDWD RI HOHFWULFLW\ FRQVXPSWLRQ LQFOXGLQJ.DXIPDQQ±.DOLEHUGDPHWKRG
DQG/DFNyPHWKRG
0RGHODSSURDFK
7KLVDSSURDFK LV LPSOHPHQWHGE\FRPSLOLQJRIHFRQRPHWULFPRGHOVXVLQJVWDWLVWLFDO WRROV WRDVVHVV WKHVKDGRZ
HFRQRP\DV©XQREVHUYDEOHªYDULDEOH7RGDWHWZRW\SHVRIVXFKUHVHDUFKZHUHIRUPHG
x 6WUXFWXUDOHTXDWLRQPRGHOLQJ6(0ZKLFKOHWVWRH[DPLQHVWDWLVWLFDOOLQNVEHWZHHQXQREVHUYDEOHDQGREVHUYDEOH
YDULDEOHV±VHHHJ%XHKQDQG6FKQHLGHU4XLQWDQRDQG0D]]RFFKL5XJH
ż6SHFLDOFDVHVRI6(00,0,&PXOWLSOHLQGLFDWRUPXOWLSOHFDXVHPRGHODQG'<0,0,&G\QDPLFPXOWLSOH
LQGLFDWRU PXOWLSOHFDXVH PRGHO 7KH VKDGRZ HFRQRP\ LV LQYHVWLJDWHG DV D ©ODWHQWª YDULDEOH ZKLFK LV
FRQQHFWHGRQWKHRQHKDQGZLWKDVHWRIREVHUYDEOHLQGLFDWRUVUHIOHFWLQJFKDQJHVLQWKHVL]HRIWKHVKDGRZ
HFRQRP\DQGRQWKHRWKHUKDQGZLWKDVHWRIREVHUYHGLQGHSHQGHQWYDULDEOHVZKLFKDUHFRQVLGHUHGDVPRVW
VLJQLILFDQW IDFWRUVGHWHUPLQLQJXQUHFRUGHGHFRQRPLF DFWLYLW\ VHH HJ'HOO¶$QQR S 0,0,&
PHWKRGLVPRVWZLGHO\XVHGDWSUHVHQW
x '\QDPLF VWRFKDVWLF JHQHUDO HTXLOLEULXP '6*( PRGHOV ± VHH HJ 2UVL 5DJJL 7XULQR  2UVL 5DJJL
7XULQR&RORPER2QQLV7LUHOOL7KHVHPRGHOVDUHEDVHGRQWKHDVVXPSWLRQRIUDWLRQDOEHKDYLRURI
DJHQWV ZKLFK VROYH RSWLPL]DWLRQ SUREOHPV WKH\ XVH IRUPDO PHWKRGV WR SDUDPHWHUV¶ HVWLPDWLRQ 7KH PRGHO
FRQVLGHUV WZR VHFWRUV IRUPDO DQG LQIRUPDO DQG  W\SHV RI DJHQWV ILUPV KRXVHKROGV JRYHUQPHQW $OO
LQWHUDFWLRQVEHWZHHQILUPVKRXVHKROGVDQGWKHJRYHUQPHQWRFFXULQDVWRFKDVWLFHQYLURQPHQWZKHUHVKRUWWHUP
G\QDPLFVRIWKHHFRQRP\GHSHQGVRQSHUIRUPDQFHSUHIHUHQFHVLQYHVWPHQWDQGILQDQFLDOVKRFNV
ż$ YDULDQW RI WKHVH PRGHOV DUH UHDO EXVLQHVV F\FOH PRGHOV 5%& PRGHOV +HUH XQREVHUYHG HFRQRP\ LV
LQWURGXFHGLQDVWDQGDUGUHDOEXVLQHVVF\FOHPRGHO&DOFXODWHGGDWDRIWKHPRGHOZKLFKZHUHREWDLQHGRQWKH
EDVLVRIWKHRUHWLFDOO\JURXQGHGGHWHUPLQDQWVDUHFRPSDUHGZLWKWKHDFWXDOHPSLULFDOGDWDDQGWKHGLIIHUHQFH
LQGLFDWHV WKH VFDOH RI QRQREVHUYHG HFRQRP\ ± VHH HJ 5RFD0RUHQR 6iQFKH]  %LULQFL DQG (OJLQ
*RPLV3RUTXHUDV3HUDOWD$OYD:DOOHU
:HZLOOQRWFRQFHQWUDWHRQDOOPHWKRGVRIPHDVXUHPHQWRIVKDGRZHFRQRP\7KHVHPHWKRGVDUHGHVFULEHGLQWKH
OLWHUDWXUH DQG GLIIHUHQW VWDWLVWLFDO PDQXDOV ,Q WKLV UHVHDUFK ZH FRQFHQWUDWH RQ VWXG\LQJ RI UHODWLRQVKLS EHWZHHQ
VKDGRZHFRQRP\DQGYDULRXVVRFLRHFRQRPLFLQGLFDWRUV7KHVHVWXGLHVDUHEDVHGRQWKHXVHRIHFRQRPHWULFPRGHOV
(VWLPDWLRQE\PHDQVRI WKHPRGHOPHWKRG LVGRQHERWK IRU FHUWDLQFRXQWULHV LQ LQWHUQDWLRQDO FRPSDULVRQ DQG IRU
UHJLRQVZLWKLQDFRXQWU\VXFKPRGHOVDUHUHODWLYHO\LQIUHTXHQW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$YDULHW\RIIDFWRUVFDQEHXVHGIRUPRGHOLQJ$ODUJHJURXSRIVWXGLHVLVGHYRWHGWRLQYHVWLJDWLQJWKHHIIHFWRI
LQVWLWXWLRQDOIDFWRUVGHPRFUDF\DQGFRQWURORQVKDGRZHFRQRP\7DEOH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3DUWLFLSDWRU\GHPRFUDF\ 7RUJOHU%6FKQHLGHU)6FKDOWHJJHU&$/RFDODXWRQRP\WD[PRUDOHDQGWKHVKDGRZ
HFRQRP\3XEOLF&KRLFH
6RFLDOFDSLWDOWUXVW '¶+HUQRQFRXUW-0pRQ3*7KHQRWVRGDUNVLGHRIWUXVW'RHVWUXVWLQFUHDVHWKHVL]HRIWKH
VKDGRZHFRQRP\"-RXUQDORIHFRQRPLFEHKDYLRU	RUJDQL]DWLRQ
3XQLVKPHQWDQGFRQWUROV %HFNHU*&ULPHDQGSXQLVKPHQWDQHFRQRPLFDSSURDFK-RXUQDORI3ROLWLFDO(FRQRP\
'HWHUUHQFH 3HGHUVHQ67KHVKDGRZHFRQRP\LQ*HUPDQ\*UHDW%ULWDLQDQG6FDQGLQDYLDDPHDVXUHPHQWEDVHG
RQTXHVWLRQQDLUHVHUYLFH6WXG\1R7KH5RFNZRRO)RXQGDWLRQ5HVHDUFK8QLW&RSHQKDJHQ
&RUUXSWLRQ -RKQVRQ6.DXIPDQQ'6KOHLIHU$7KHXQRIILFLDOHFRQRP\LQWUDQVLWLRQ%URRNLQJV3DSHUVRQ
(FRQRPLF$FWLYLW\
6RXUFHFRPSLOHGE\WKHDXWKRUVXVLQJ7KLHHQ8
7KHUHDUHVWXGLHVGHYRWHGWRLQYHVWLJDWLQJWKHHIIHFWRIWD[DWLRQRQVKDGRZHFRQRP\7DEOH
7DEOH3DUDPHWHUVRIWD[DWLRQDIIHFWLQJWKHVL]HRIVKDGRZHFRQRP\LQ0,0,&PRGHOV
,QYHVWLJDWLQJIDFWRUV ([DPSOHVRIUHVHDUFKHV
7D[DQGVRFLDOVHFXULW\EXUGHQ $OOLQJKDP0*6DQGPR$,QFRPHWD[HYDVLRQDWKHRUHWLFDODQDO\VLV-RXUQDORI3XEOLF
(FRQRPLFV±
%XHKQ$6FKQHLGHU)6KDGRZHFRQRPLHVDURXQGWKHZRUOGQRYHOLQVLJKWVDFFHSWHGNQRZOHGJH
DQGQHZHVWLPDWHV,QWHUQDWLRQDO7D[DQG3XEOLF)LQDQFH
,QWHUDFWLRQZLWKWD[DXWKRULWLHV $NHUORI*$/DERUFRQWUDFWVDVSDUWLDOJLIWH[FKDQJH4XDUWHUO\-RXUQDORI(FRQRPLFV

7D[PRUDOH $OP-7RUJOHU%&XOWXUHGLIIHUHQFHVDQGWD[PRUDOHLQWKH8QLWHG6WDWHVDQGLQ(XURSH-RXUQDORI
HFRQRPLFSV\FKRORJ\
7RUJOHU%6FKQHLGHU)7KHLPSDFWRIWD[PRUDOHDQGLQVWLWXWLRQDOTXDOLW\RQWKHVKDGRZHFRQRP\
&(6,)2ZRUNLQJSDSHU1R
7RUJOHU%6FKQHLGHU)6FKDOWHJJHU&$/RFDODXWRQRP\WD[PRUDOHDQGWKHVKDGRZHFRQRP\
3XEOLF&KRLFH
)HOG/36FKQHLGHU)6XUYH\RQWKHVKDGRZHFRQRP\DQGXQGHFODUHGHDUQLQJVLQ2(&'FRXQWULHV
*HUPDQ(FRQRPLF5HYLHZ
6RXUFHFRPSLOHGE\WKHDXWKRUVXVLQJ7KLHHQ8
7KHUHDUHDOVRDORWRIVWXGLHVOLQNLQJVKDGRZHFRQRP\DQGFHUWDLQFRPSRQHQWVRIOLIHTXDOLW\VXFKDVSHUVRQDO
LQFRPHVHPSOR\PHQWLQHTXDOLW\RIGLVWULEXWLRQHQYLURQPHQWDOSROOXWLRQVHH7DEOH
7DEOH&RPSRQHQWVRIOLIHTXDOLW\UHODWHGWRVKDGRZHFRQRP\LQ0,0,&PRGHOV
,QYHVWLJDWLQJIDFWRUV ([DPSOHVRIUHVHDUFKHV
'HYHORSPHQWRIWKHRIILFLDOHFRQRP\ 6FKQHLGHU):LOOLDPV&&7KHVKDGRZHFRQRP\,QVWLWXWHRI(FRQRPLF$IIDLUV/RQGRQ
)HOG/36FKQHLGHU)6XUYH\RQWKHVKDGRZHFRQRP\DQGXQGHFODUHGHDUQLQJVLQ2(&'
FRXQWULHV*HUPDQ(FRQRPLF5HYLHZ
8QHPSOR\PHQWXQGHUHPSOR\PHQW &KRQJ$*UDGVWHLQ0,QHTXDOLW\DQGLQIRUPDOLW\-RXUQDORI3XEOLF(FRQRPLFV
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,QHTXDOLW\RIWKHLQFRPHGLVWULEXWLRQ $PHQGROD$'HOO¶$QQR5,QVWLWXWLRQVDQGKXPDQGHYHORSPHQWLQWKH/DWLQ$PHULFDVKDGRZ
HFRQRP\(VWXGLRVHQ'HUHFKR\*RELHUQR
9DOHQWLQL(,QHTXDOLW\DQGXQGHUJURXQGHFRQRP\DQRWVRHDV\UHODWLRQVKLS8QLYHUVLWD3ROLWHFQLFD
'HOOH0DUFKH4XDGHUQL'L5LFHUFD
5RVVHU-U-%5RVVHU09$QRWKHUIDLOXUHRIWKH:DVKLQJWRQ&RQVHQVXVRQWUDQVLWLRQFRXQWULHV
&KDOOHQJH
.DU66DKD6&RUUXSWLRQVKDGRZHFRQRP\DQGLQFRPHLQHTXDOLW\(YLGHQFHIURP$VLD,=$
'LVFXVVLRQ3DSHU1R
0LVKUD$5D\5,QIRUPDOLW\FRUUXSWLRQDQGLQHTXDOLW\:RUNLQJ3DSHU%DWK8.'HSDUWPHQW
RI(FRQRPLFV8QLYHUVLW\RI%DWK%DWK(FRQRPLFV5HVHDUFK:RUNLQJ3DSHUV
(QYLURQPHQWDOSROOXWLRQ (OJLQ&2]WXQDOL23ROOXWLRQDQGLQIRUPDOHFRQRP\(FRQRPLF6\VWHPV±
%LVZDV$.)DU]DQHJDQ057KXP03ROOXWLRQVKDGRZHFRQRP\DQGFRUUXSWLRQ7KHRU\DQG
HYLGHQFH(FRORJLFDO(FRQRPLFV±
*RHO5.+HUUDOD50D]KDU8,QVWLWXWLRQDOTXDOLW\DQGHQYLURQPHQWDOSROOXWLRQ0(1$
FRXQWULHVYHUVXVWKHUHVWRIWKHZRUOG(FRQRPLF6\VWHPV
6RXUFHFRPSLOHGE\WKHDXWKRUVXVLQJ7KLHHQ8
7KXVWKHUHDUHGLIIHUHQWPRGHOVWRGHWHUPLQHWKHVL]HRIWKHVKDGRZHFRQRP\6RPHRIWKHPGHPRQVWUDWHWKHOLQN
ZLWKWKHVHSDUDWHLQGLFDWRUVRIOLIHTXDOLW\+RZHYHULQWKHVHPRGHOVWKHTXDOLW\RIOLIHLVWKHFDVXDOYDULDEOHZKLFK
FKDQJHVOHDGVWRWKHFKDQJHVLQWKHODWHQWYDULDEOHWKHVKDGRZHFRQRP\2XUWDVNLVWRGHWHUPLQHWKHUHYHUVHHIIHFW
±WKHVKDGRZHFRQRP\RQWKHTXDOLW\RIOLIH
7HVWLQJWKHK\SRWKHVLVDERXWWKHLPSDFWRIVKDGRZHFRQRP\RQWKHTXDOLW\RIOLIH
7RYHULI\RXUK\SRWKHVLVZHWU\WRFRPSDUHTXDOLW\RIOLIHDQGVKDGRZHFRQRP\LQGLFDWRUVLQGLIIHUHQWFRXQWULHV
RIWKHZRUOG
7KHPRVWH[WHQVLYHPHDVXUHPHQWRIWKHVKDGRZHFRQRP\LQGLIIHUHQWSDUWVRIWKHZRUOGJLYHV6FKQHLGHU
+LVGDWDFRYHUVDVLJQLILFDQWQXPEHURIFRXQWULHVPRUHWKDQ
2QH RI WKH JHQHUDOO\ DFFHSWHG LQGH[HV XVHG IRU LQWHUQDWLRQDO FRPSDULVRQV RI TXDOLW\ RI OLIH LV +XPDQ
'HYHORSPHQW,QGH[+',IRFXVHVRQTXDOLW\RI OLIHPHDVXULQJEDVHGRQVWDWLVWLFV+',LVDQLQWHJUDO LQGH[ZKLFK
VXPPDUL]HVWKHLQGH[UHIOHFWVDORQJDQGKHDOWK\OLIHDFFHVVWRNQRZOHGJHDQGOHYHORILQFRPH7KUHHFRUUHVSRQGLQJ
LQGH[HVDUHFDOFXODWHGIRUHDFKDUHD
x 7KHLQGH[RIOLIHH[SHFWDQF\PHDVXUHGDVOLIHH[SHFWDQF\DWELUWK
x 7KHLQGH[RIHGXFDWLRQPHDVXUHGE\DYHUDJHVFKRROOLIHH[SHFWDQF\RIFKLOGUHQRIVFKRRODJHDQGPHDQ\HDUVRI
VFKRROLQJRIWKHDGXOWSRSXODWLRQ
x 7KHLQGH[RIJURVVQDWLRQDOLQFRPHPHDVXUHGDVYDOXHRIWKHJURVVQDWLRQDOLQFRPHSHUFDSLWD
)RU RXU SXUSRVHV ZH FDQQRW XVH FRPSOHWH +', LQGH[ EHFDXVH LW LQFOXGHV LQFRPH EXW ZH FDQ XVH LWV
FRUUHVSRQGLQJLQGH[HVUHIOHFWLQJWKHTXDOLW\RIOLIH
x *'3SHUFDSLWDJURZWKDQQXDO
x 3RSXODWLRQJURZWKDQQXDO
x 8QHPSOR\PHQWWRWDORIWRWDOODERUIRUFHPRGHOHG,/2HVWLPDWH
x /LIHH[SHFWDQF\DWELUWKWRWDO\HDUV


KWWSGDWDZRUOGEDQNRUJLQGLFDWRU1<*'33&$3.'=*
KWWSGDWDZRUOGEDQNRUJLQGLFDWRU63323*52:
KWWSGDWDZRUOGEDQNRUJLQGLFDWRU6/8(0727/=6
KWWSGDWDZRUOGEDQNRUJLQGLFDWRU63'<1/(,1
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x 2XWRIVFKRROUDWHIRUFKLOGUHQRISULPDU\VFKRRODJH7RWDO
:H WU\ WR ILQG TXDOLW\ RI OLIH GDWD IRU WKH SHULRG FRPSDUDEOH ZLWK 6FKQHLGHU¶V PHDVXUHPHQW RI WKH VKDGRZ
HFRQRP\7RIXOILOOWKLVFRQGLWLRQZHQHHGTXDOLW\RIOLIHLQGLFDWRUVIRU
,QGLFDWRU ©/LIH H[SHFWDQF\ DW ELUWKª WKDW GLUHFWO\ XVHG WR DVVHVV OLIH TXDOLW\ IXOO\PHHWV WKHVH UHTXLUHPHQWV
+RZHYHULQGLFDWRU©0HDQ\HDUVRIVFKRROLQJRIDGXOWV\HDUVªLVDEVHQWLQVWDWLVWLFVIRUVRPH\HDUVRIWKLVSHULRG
%DVHG WKHGDWDEDVHRI:RUOG%DQN VHFWLRQ©(GXFDWLRQªZH FKRRVH DQ LQGLFDWRU IRU WHVWLQJRXUK\SRWKHVLV WKLV
LQGLFDWRUVKRXOGPHHWWKHIROORZLQJUHTXLUHPHQWV
x WKH DYDLODELOLW\ RI GDWD IRU HDFK \HDU GXULQJ WKLV SHULRG DQG ODWHU WLOO WKH FXUUHQW WLPH LQ RUGHU WR IXUWKHU
SUHGLFWLRQ
x LQGLFDWRUSRLQWVDWWKHGHYHORSPHQWRIHGXFDWLRQIRUWKHSRSXODWLRQDVDZKROHERWKIRUPDOHDQGIRUIHPDOH
x WKHDYDLODELOLW\RIDQLQGLFDWRUIRUWKHPD[LPXPSRVVLEOHQXPEHURIFRXQWULHVZKHUHGDWDRQVKDGRZHFRQRP\
DUHDYDLODEOH
x LQGLFDWRUGHVFULEHVWKHHQUROPHQWLQSULPDU\HGXFDWLRQ
&RQVLGHULQJWKHVHUHTXLUHPHQWVZHFKRVHLQGLFDWRU©2XWRIVFKRROUDWHIRUFKLOGUHQRISULPDU\VFKRRODJH
7RWDOªWRWHVWRXUK\SRWKHVLV
:HGRFDOFXODWLRQVXVLQJ6366
7KHWRWDOVDPSOHLQFOXGHVGDWDRQFRXQWULHVWKDWDUHYHU\KHWHURJHQHRXVLQVHOHFWHGLQGLFDWRUV$WWKHLQLWLDO
VWDJH RI RXU DQDO\VLV ZH GLYLGH WKH RULJLQDO VDPSOH LQWR  JURXSV WKHUHE\ SURYLGLQJ YLVLEOH UHVXOWV :H GR
FOXVWHUL]DWLRQ RI FRPSOHWH VDPSOH DFFRUGLQJ LQGLFDWRU ©6KDGRZ HFRQRP\ª :H VSHFLI\ IROORZLQJ FRQGLWLRQ RI
FOXVWHULQJWRGLYLGHFRPSOHWHVDPSOHLQWRFOXVWHUV7KLVFRQGLWLRQVWHPVIURPWKHIDFWWKDWVXFKGLYLVLRQLVRIWHQ
XVHGLQYDULRXVLQWHUQDWLRQDOUDQNLQJV7KHUHVXOWRIFOXVWHULQJLVUHSUHVHQWHGLQWKH7DEOH
7DEOH&RPSRVLWLRQRIFOXVWHUV
&OXVWHUV±E\VL]HRI
VKDGRZHFRQRP\
1XPEHURI
FRXQWULHV
6SHFLILFZHLJKWRI
HDFKFOXVWHU
&RXQWULHV
0LQLPDOVKDGRZ
HFRQRP\
  $XVWUDOLD$XVWULD%DKUDLQ&DQDGD&KLOH&KLQD&]HFK5HSXEOLF'HQPDUN
)LQODQG)UDQFH*HUPDQ\+RQJ.RQJ&KLQD,FHODQG,QGRQHVLD,UDQ
,VODPLF5HS,UHODQG-DSDQ-RUGDQ.XZDLW/X[HPERXUJ0DFDR&KLQD
0RQJROLD1HWKHUODQGV1HZ=HDODQG1RUZD\2PDQ4DWDU6DXGL$UDELD
6LQJDSRUH6ORYDN5HSXEOLF6ZHGHQ6ZLW]HUODQG6\ULDQ$UDE5HSXEOLF
8QLWHG.LQJGRP8QLWHG6WDWHV9LHWQDP
6KDGRZHFRQRP\
EHORZWKHDYHUDJH
  $UJHQWLQD7KH%DKDPDV%HOJLXP%KXWDQ&RVWD5LFD&\SUXV*UHHFH
+XQJDU\,QGLD,VUDHO,WDO\.RUHD5HS/DR3'5/DWYLD0DOGLYHV
0DOWD0DXULWLXV0H[LFR3RODQG3RUWXJDO6ORYHQLD6RXWK$IULFD6SDLQ
8QLWHG$UDE(PLUDWHV<HPHQ5HS
0LGGOHVKDGRZ
HFRQRP\
  $OEDQLD$OJHULD%DQJODGHVK%RVQLD	+HU]HJRYLQD%RWVZDQD%UD]LO
%UXQHL'DUXVVDODP%XOJDULD&DPHURRQ&DSH9HUGH&RORPELD&RPRURV
&URDWLD'RPLQLFDQ5HSXEOLF(FXDGRU(J\SW$UDE5HS(TXDWRULDO
*XLQHD(VWRQLD(WKLRSLD)LML*XLQHD*X\DQD-DPDLFD.HQ\D/HEDQRQ
/HVRWKR/LE\DQ$UDE-DPDKLUL\D/LWKXDQLD0DFHGRQLD)<50DOD\VLD
0RURFFR1DPLELD1HSDO3DNLVWDQ3DSXD1HZ*XLQHD3DUDJXD\5RPDQLD
6RORPRQ,VODQGV6XULQDPH7ULQLGDGDQG7REDJR7XQLVLD7XUNH\
9HQH]XHOD5%


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6KDGRZHFRQRP\
DERYHWKHDYHUDJH
  $QJROD$UPHQLD%HODUXV%HOL]H%HQLQ%XUNLQD)DVR%XUXQGL&DPERGLD
&HQWUDO$IULFDQ5HSXEOLF&KDG&RQJR'HP5HS&RQJR5HS&RWH
G
,YRLUH(O6DOYDGRU(ULWUHD*DERQ7KH*DPELD*KDQD*XDWHPDOD
*XLQHD%LVVDX+RQGXUDV.D]DNKVWDQ.\UJ\]5HSXEOLF/LEHULD
0DGDJDVFDU0DODZL0DOL1LFDUDJXD3KLOLSSLQHV5XVVLDQ)HGHUDWLRQ
6HQHJDO6LHUUD/HRQH6UL/DQND7DMLNLVWDQ7KDLODQG8JDQGD8NUDLQH
8UXJXD\=DPELD
0D[LPDOVKDGRZ
HFRQRP\
  $]HUEDLMDQ%ROLYLD*HRUJLD+DLWL3HUX7DQ]DQLD=LPEDEZH
7RWDO   
6RXUFH$XWKRUV¶FDOFXODWLRQ
&OXVWHULQJUHVXOWVGHPRQVWUDWHXQHYHQGLVWULEXWLRQRIFRXQWULHVLQWRFOXVWHUV7KHODUJHVWQXPEHURIFRXQWULHVKDV
DQDYHUDJHYDOXHRI WKH LQGLFDWRURIVKDGRZHFRQRP\&OXVWHUKDYLQJPD[LPDOVKDGRZHFRQRP\LVYHU\GLIIHUHQW
IURPWKHRWKHUVLWKDVDYHU\VPDOOVL]H7KHUHDUHWZRSRVWVRYLHWFRXQWULHVLQWKLVFOXVWHU$]HUEDLMDQDQG*HRUJLD
1H[WIRUHDFKFOXVWHUZHFDOFXODWHGWKHDYHUDJHYDOXHVRIHDFKLQGLFDWRU7DEOH
7DEOH$YHUDJHYDOXHRILQGLFDWRUV

6KDGRZ
HFRQRP\
*'3SHU
FDSLWDJURZWK
3RSXODWLRQ
JURZWK
8QHPSOR\PHQW /LIHH[SHFWDQF\ 2XWRI
VFKRROUDWH
0LQLPDOVKDGRZHFRQRP\      
6KDGRZHFRQRP\EHORZWKH
DYHUDJH      
0LGGOHVKDGRZHFRQRP\      
6KDGRZHFRQRP\DERYHWKHDYHUDJH      
0D[LPDOVKDGRZHFRQRP\      
7RWDO      
6RXUFH$XWKRUV¶FDOFXODWLRQ
7KHREWDLQHGUHVXOWV OHW WRUHYHDOD WHQGHQF\ WKHPRUH WKHVKDUHRIVKDGRZHFRQRP\ WKH OHVV WKHYDOXHRI OLIH
H[SHFWDQF\ DQG WKHPRUH WKH ©2XWRIVFKRRO UDWHª VLPXOWDQHRXVO\$IWHU DQDO\]LQJ WKH GDWD RI$]HUEDLMDQ DQG
*HRUJLDZKLFKKDYHEHHQPHQWLRQHGSUHYLRXVO\LWLVFOHDUWKDWWKHYDOXHVRIWKHGDWDIRUWKHVHFRXQWULHVLVVWURQJO\
DIIHFWHGRQPHDQRIZKROHWKLVFOXVWHUEHFDXVHRILWVVPDOOVL]H
3RVWVRYLHWRULJLQRIWKHVHFRXQWULHVFRXOGODUJHO\H[SODLQWKHYDOXHVRIVXFKLQGLFDWRUVDV©/LIHH[SHFWDQF\ªDQG
©2XWRIVFKRROUDWHª7KHVHLQGLFDWRUVHYDOXDWHGDW WKHOHYHORIRWKHUFRXQWULHVZKLFKDUHIRUPHU6RYLHWUHSXEOLFV
LH DSSURDFKLQJ WR WKH YDOXHV RI WKHPRVW GHYHORSHG FRXQWULHV RI WKHZRUOG7KHUHIRUH LQRXURSLQLRQ DYHUDJH
YDOXHRIWKHVHLQGLFDWRUVLQWKLVFOXVWHUGRHVQRWGLVSURYHJHQHUDOWUHQG
1H[W ZH GHWHUPLQH D UHJUHVVLRQ HTXDWLRQ IRU HDFK FOXVWHU DQG IRU JHQHUDO VDPSOH )RU WKLV SXUSRVH ZH XVH
DYHUDJHVIRUHDFKLQGLFDWRUIRUWKHSHULRGXQGHUUHYLHZ7KHGHYHORSHGPRGHOVGRQRWLQFOXGHDFRQVWDQW$UJXPHQW
©SURªPRGHOZLWKRXWFRQVWDQWVHH'HOO
$QQR
&KDUDFWHULVWLFVRIHDFKPRGHODUHIROORZLQJ7DEOH
7DEOH0RGHO6XPPDU\
5 56TXDUH $GMXVWHG56TXDUH 6WG(UURURIWKH(VWLPDWH
0LQLPDOVKDGRZHFRQRP\    
6KDGRZHFRQRP\EHORZWKHDYHUDJH    
0LGGOHVKDGRZHFRQRP\    
6KDGRZHFRQRP\DERYHWKHDYHUDJH    
0D[LPDOVKDGRZHFRQRP\    
7RWDO    
6RXUFH$XWKRUV¶FDOFXODWLRQ
566   Anna Kireenko and Ekaterina Nevzorova /  Procedia Economics and Finance  25 ( 2015 )  559 – 568 
9DOXHVRI5VTXDUHIRUHDFKPRGHODUHFORVHWR&OXVWHUZLWKPLGGOHVKDGRZHFRQRP\SURYLGHVPRGHOZLWK
EHVWTXDOLW\7KHFRHIILFLHQWVRIWKHPRGHOVDQGGDWDDERXWOHYHOVRIWKHLUVLJQLILFDQFHDUHSUHVHQWHGLQ7DEOH
7DEOH0RGHOFRHIILFLHQWV
&RHIILFLHQWV
0LQLPDOVKDGRZ
HFRQRP\
6KDGRZHFRQRP\
EHORZWKHDYHUDJH
0LGGOHVKDGRZ
HFRQRP\
6KDGRZHFRQRP\
DERYHWKHDYHUDJH
0D[LPDOVKDGRZ
HFRQRP\
7RWDO
% 6LJ % 6LJ % 6LJ % 6LJ % 6LJ % 6LJ
6KDGRZHFRQRP\            
8QHPSOR\PHQW            
/LIHH[SHFWDQF\            
2XWRIVFKRROUDWH            
6RXUFH$XWKRUV¶FDOFXODWLRQ
ȼ±XQVWDQGDUGL]HGFRHIILFLHQWV
6LJ±VLJQLILFDQFHRIDUHJUHVVLRQFRHIILFLHQWSYDOXH
$VDUHVXOWRIUHJUHVVLRQDQDO\VLVZHIRXQGWKDW©OLIHH[SHFWDQF\DWELUWKªLVVLJQLILFDQWIRUHDFKFOXVWHUDQGIRU
WKHHQWLUHVHWRIFRXQWULHVDVDZKROH,WLVQRWHZRUWK\WKDWWKHUHJUHVVLRQFRHIILFLHQWLQFUHDVHVZLWKWKHJURZWKRIWKH
VKDGRZHFRQRP\1HJDWLYH LQWHUUHODWLRQVKLSEHWZHHQVKDGRZHFRQRP\DQG OLIHH[SHFWDQF\DWELUWK LVJUDSKLFDOO\
UHSUHVHQWHGE\GLDJUDP)LJ


)LJ,QWHUUHODWLRQVKLSEHWZHHQVKDGRZHFRQRP\DQGOLIHTXDOLW\LQGLFDWRUV
7KHLQWHUUHODWLRQVKLSEHWZHHQWKHLQGLFDWRURIVKDGRZHFRQRP\DQGWKHJURZWKUDWHRI*'3SHUFDSLWDLVQRWVR
FOHDUO\PDUNHG
7KXVRXUUHVXOWVVXSSRUW WKHK\SRWKHVLVFRQFHUQLQJLQWHUUHODWLRQVKLSEHWZHHQVKDGRZHFRQRP\DQGOLIHTXDOLW\
H[FOXGLQJLQFRPHFRPSRQHQW





















0LQLPDO6( 6(EHORZWKH
DYHUDJH
0LGGOH6( 6(DERYHWKH
DYHUDJH
0D[LPDO6(
\H
DU
V

6KDGRZHFRQRP\RI*'3
*'3SHUFDSLWDJURZWKDQQXDO
3ULPDU\VFKRRODJHFKLOGUHQHQUROOHGLQSULPDU\VFKRROV7RWDO
/LIHH[SHFWDQF\DWELUWKWRWDO\HDUV
567 Anna Kireenko and Ekaterina Nevzorova /  Procedia Economics and Finance  25 ( 2015 )  559 – 568 
&RQFOXVLRQ
7KH LPSDFW RI WKH VKDGRZ HFRQRP\ RQ WKH TXDOLW\ RI OLIH RI WKH SRSXODWLRQ LV FXUUHQWO\ QRW VXIILFLHQWO\
LQYHVWLJDWHG
,WZDVVXJJHVWHGWKDWWKHVKDGRZHFRQRP\KDVYDULDEOHHIIHFWVRQWKHOHYHODQGTXDOLW\RIOLIH,WHIIHFWVSRVLWLYHO\
RQWKHOHYHORIOLIHDVVKDGRZLQFRPHLQFUHDVHGWRWDOUHYHQXHV%XWLWFDQLPSDFWQHJDWLYHO\RQWKHTXDOLW\RIOLIH
TXDOLW\RIZRUNLQJOLIHKHDOWKVDIHW\HWF
'HWHUPLQDWLRQRIWKHVKDGRZHFRQRP\LVFRPSOLFDWHGE\VHYHUDOIDFWRUVFRPSOH[LW\DVVHVVPHQWVPXOWLSOLFLW\RI
VKDGRZDFWLYLW\$OVRGLIIHUHQWPHWKRGVSURYLGHRYHUVWDWHGRUXQGHUVWDWHGUHVXOWV,QWKLVUHVHDUFKZHFRQFHQWUDWHRQ
VWXG\LQJRIUHODWLRQVKLSEHWZHHQVKDGRZHFRQRP\DQGYDULRXVVRFLRHFRQRPLF LQGLFDWRUV'LIIHUHQWPRGHOVDOORZ
HVWLPDWLQJWKHVL]HRIWKHVKDGRZHFRQRP\6RPHRIWKHPGHPRQVWUDWHWKHOLQNZLWKWKHVHSDUDWHLQGLFDWRUVRIOLIH
TXDOLW\+RZHYHULQWKHVHPRGHOVWKHTXDOLW\RIOLIHLVWKHFDVXDOYDULDEOHZKLFKFKDQJHVOHDGVWRWKHFKDQJHVLQWKH
ODWHQWYDULDEOHWKHVKDGRZHFRQRP\2XUWDVNZDV WRGHWHUPLQH WKHUHYHUVHHIIHFW  WKHVKDGRZHFRQRP\RQ WKH
TXDOLW\RIOLIH
7RYHULI\RXUK\SRWKHVLVZHWU\WRFRPSDUHTXDOLW\RIOLIHDQGVKDGRZHFRQRP\LQGLFDWRUVLQGLIIHUHQWFRXQWULHV
RI WKH ZRUOG DQG :RUOG %DQN GDWD DERXW *'3 SHU FDSLWD JURZWK 3RSXODWLRQ JURZWK 8QHPSOR\PHQW /LIH
H[SHFWDQF\ DW ELUWK 2XWRIVFKRRO UDWH IRU FKLOGUHQ $IWHU FOXVWHULQJ FRPSOHWH VDPSOH DFFRUGLQJ WR LQGLFDWRU
©6KDGRZ HFRQRP\ªZH GHWHUPLQH D UHJUHVVLRQ HTXDWLRQ IRU HDFK FOXVWHU DQG IRU JHQHUDO VDPSOH $V D UHVXOW RI
UHJUHVVLRQDQDO\VLVZHIRXQGWKDW©OLIHH[SHFWDQF\DWELUWKªLVVLJQLILFDQWIRUHDFKFOXVWHUDQGIRUWKHHQWLUHVHWRI
FRXQWULHV DV D ZKROH ,W LV QRWHZRUWK\ WKDW WKH UHJUHVVLRQ FRHIILFLHQW LQFUHDVHV ZLWK WKH JURZWK RI WKH VKDGRZ
HFRQRP\ 2XU UHVXOWV GHPRQVWUDWH WKH FRUUHFWQHVV RI WKH K\SRWKHVLV DERXW LQWHUUHODWLRQVKLS EHWZHHQ VKDGRZ
HFRQRP\DQGOLIHTXDOLW\H[FOXGLQJLQFRPHFRPSRQHQW
$FNQRZOHGJHPHQW
7KLVZRUNZDVILQDQFLDOO\VXSSRUWHGE\WKHVWDWHWDVNʋɄWRIXOILOOUHVHDUFKZRUNLQWKHILHOGRI
VFLHQWLILFDFWLYLWLHVLQWKHSURMHFWSDUW7KHSURMHFWʋ©Influence of the shadow economy on the quality of life in 
Russia and Ukraine: a comparative analysisª6WDWHUHJLVWUDWLRQQXPEHULQ)*$6,&,7D6

5HIHUHQFHV
$OP-(PED\H$8VLQJG\QDPLFSDQHOPHWKRGVWRHVWLPDWHVKDGRZHFRQRPLHVDURXQGWKHZRUOG±3XEOLF)LQDQFH5HYLHZ

%LULQFL6(OJLQ&6KDGRZHFRQRP\RYHUWKHEXVLQHVVF\FOHKRZGRIRUPDODQGLQIRUPDOF\FOHVLQWHUDFW"8QSXEOLVKHGPDQXVFULSW
%XHKQ$6FKQHLGHU)&RUUXSWLRQDQGWKHVKDGRZHFRQRP\DVWUXFWXUDOHTXDWLRQPRGHODSSURDFK1R,=$GLVFXVVLRQSDSHUV
&RORPER ( 2QQLV / 7LUHOOL 3  6KDGRZ HFRQRPLHV DW WLPHV RI EDQNLQJ FULVHV HPSLULFV DQG WKHRU\ 8QLYHUVLW\ RI0LODQ %LFRFFD
'HSDUWPHQWRI(FRQRPLFV0DQDJHPHQWDQG6WDWLVWLFV:RUNLQJ3DSHU
'HOO¶$QQR57KHVKDGRZHFRQRP\LQ3RUWXJDODQDQDO\VLVZLWKWKH0,0,&DSSURDFK-RXUQDORI$SSOLHG(FRQRPLFV
*HRUJLRX*00HDVXULQJWKHVL]HRIWKHLQIRUPDOHFRQRP\DFULWLFDOUHYLHZ&HQWUDO%DQNRI&\SUXV:RUNLQJ3DSHU
*RPLV3RUTXHUDV33HUDOWD$OYD$:DOOHU&-4XDQWLI\LQJWKHVKDGRZHFRQRP\PHDVXUHPHQWZLWKWKHRU\)HGHUDO5HVHUYH%DQN
RI6W/RXLV:RUNLQJ3DSHU6HULHV
-RKQVRQ6.DXIPDQQ'6KOHLIHU$3ROLWLFVDQGHQWUHSUHQHXUVKLSLQWUDQVLWLRQHFRQRPLHV:RUNLQJSDSHUVHULHV1R7KH:LOOLDP
'DYLGVRQ,QVWLWXWH8QLYHUVLW\RI0LFKLJDQ
.DXIPDQQ'.DOLEHUGD$ ,QWHJUDWLQJ WKHXQRIILFLDOHFRQRP\ LQWR WKHG\QDPLFVRISRVWVRFLDOLVWHFRQRPLHV(FRQRPLFWUDQVLWLRQ LQ
5XVVLDDQGWKHQHZVWDWHVRI(XUDVLD
/DFNy 0  +LGGHQ HFRQRP\±DQ XQNQRZQ TXDQWLW\" &RPSDUDWLYH DQDO\VLV RI KLGGHQ HFRQRPLHV LQ WUDQVLWLRQ FRXQWULHV ±
(FRQRPLFVRI7UDQVLWLRQ
2UVL55DJJL'7XULQR)(VWLPDWLQJWKHVL]HRIWKHXQGHUJURXQGHFRQRP\$'6*($SSURDFK
2UVL55DJJL'7XULQR)6L]HWUHQGDQGSROLF\LPSOLFDWLRQVRIWKHXQGHUJURXQGHFRQRP\5HYLHZRI(FRQRPLF'\QDPLFV
±
4XLQWDQR&0D]]RFFKL37KHVKDGRZHFRQRP\EH\RQG(XURSHDQSXEOLFJRYHUQDQFH(FRQRPLF6\VWHPV
5RFD-&&0RUHQR&'6iQFKH]-(*8QGHUJURXQGHFRQRP\DQGDJJUHJDWHIOXFWXDWLRQV6SDQLVK(FRQRPLF5HYLHZ
568   Anna Kireenko and Ekaterina Nevzorova /  Procedia Economics and Finance  25 ( 2015 )  559 – 568 
5XJH0 'HWHUPLQDQWV DQG VL]H RI WKH VKDGRZ HFRQRP\$Q HPSLULFDO 6WUXFWXUDO(TXDWLRQ0RGHOZLWK ODWHQW YDULDEOHV8QSXEOLVKHG
PDQXVFULSW
6FKQHLGHU)%XHKQ$0RQWHQHJUR&(6KDGRZHFRQRPLHVDOORYHUWKHZRUOGQHZHVWLPDWHVIRUFRXQWULHVIURPWR
:RUOG%DQN3ROLF\5HVHDUFK:RUNLQJ3DSHU6HULHV
7KLHHQ 8  7KH VKDGRZ HFRQRP\ LQ LQWHUQDWLRQDO FRPSDULVRQ RSWLRQV IRU HFRQRPLF SROLF\ GHULYHG IURP DQ 2(&' SDQHO DQDO\VLV
,QWHUQDWLRQDO(FRQRPLF-RXUQDO
:LOOLDPV&&&DVKLQKDQGZRUN>(OHFWURQLFERRN@WKHXQGHUJURXQGVHFWRUDQGWKHKLGGHQHFRQRP\RIIDYRXUV±3DOJUDYH0DFPLOODQ

